ABSTRACT This descriptive cross-sectional study was undertaken to describe the prevalence of noncommunicable diseases and their risk factors in elderly people in Amirkola, Islamic Republic of Iran. A total of 1019 people aged 60+ years were assessed using a standard questionnaire and a review of medical records. The most common chronic diseases were cardiovascular disease (29.5%), digestive disorders (28.5%), hypertension (23.6%) and diabetes mellitus (23.5%), while 44.4% of subjects were overweight or obese. Overall, 83.0% of the sample reported at least 1 chronic disease and 64% had 2 or more diseases. In age-adjusted logistic regression analysis, hypertension (OR 3.94, 95% CI: 2.87-5.40) and diabetes mellitus (OR 1.83, 95% CI: 1.32-2.55) were associated with cardiovascular disease, but sex, smoking, overweight and lack of walking were not. The study provides valuable data for planning appropriate health services for elderly people in this area of the Islamic Republic of Iran. 
Introduction
With declining fertility and increasing life expectancy, the world's population is ageing at an unprecedented rate [1] . The population aged 80 years and older is estimated to increase by 233% between 2008 and 2040 and the population aged 65 years and over will increase by 160%, compared with an overall population increase across all age groups of only 33% [2] . Ageing is now a challenge that affects developed and developing countries throughout the world. In the Islamic Republic of Iran, the proportion of elderly people is increasing due to a decreasing birth rate and access to better health care. The proportion of the population aged 60 years and older in 2005 was approximately 7.3% [3] and is projected to rise to 11.6% in 2025 and 30.8% by 2050 [4] . In parallel with this, the frequency of noncommunicable diseases such as diabetes mellitus, coronary heart disease, cancer, pulmonary diseases, cerebrovascular diseases and osteoporosis are rising worldwide [5] . Risk factors such as smoking, high blood pressure, cholesterol, obesity, physical inactivity and unhealthy diet are common to many of these chronic diseases. Primary prevention of even a few of these factors can lead to a reduction in health care expenditures [5] .
Despite progress in their diagnosis and treatment, chronic diseases necessitate a long period of care and rehabilitation [6] . Therefore up-todate data about chronic diseases and their risk factors are needed to plan health services for elderly people. To our knowledge, there is little or no published information on the prevalence of noncommunicable diseases in older people in the Islamic Republic of Iran. This lack of information inhibits accurate predictions of the future health care needs of this age group. The aims of this study were to describe the prevalence of noncommunicable diseases and related risk factors among elderly people in an area of northern Islamic Republic of Iran.
Methods

Sample
This descriptive cross-sectional community-based study was done in Amirkola, a small town in the north Islamic Republic of Iran that has a population of 25 000, with around 2000 people aged above 60 years. By considering α = 0.05, P = 0.35-0.40 and the formula: N = Z² × P(1-P)/d², the sample size was calculated as N = 971-1024. The required sample size was based on an estimated prevalence of cardiovascular disease of 35%, with a 95% confidence interval (CI) of 30%-40% [7, 8] . All elderly people living in Amirkola are registered with one of 2 health care centres. Participants were randomly selected from the health centre contact lists.
Data collection
The selected people were visited at their house and were interviewed using a face-to-face standardized questionnaire [9] , which took about 1 hour to deliver. All of the elderly people were known to the local health care workers, so the participation rate was 100%. The data collected included sociodemographic characteristics, noncommunicable diseases and their risk factors and type of health insurance. The study interviewers were final year medical students, who informed participants about the details of the study and then completed the study questionnaires by interview with the elderly people or with an informant.
The presence of noncommunicable diseases was determined by asking the question "Have you suffered from any of these health problems (based on physician diagnosis)?" The possible health problems were: cardiovascular diseases, digestive disorders, hypertension, type 2 diabetes mellitus, arthritis, kidney and urinary tract diseases, fractures, ear problems (hearing loss), eye problems (cataract, glaucoma), lung diseases, stroke, cancer, liver and gallbladder disorders, thyroid disorders, migraine headache, depression, epilepsy and convulsions, breast problems and bladder control problems. If a subject reported a health problem, the subject's medical records were reviewed. Selfreported conditions not confirmed by medical record review were considered negative.
Smoking status was determined by asking the question "Are you a smoker and, if so, how many per day?" Weight was measured using a balance (Beurer GmbH) with a minimum of clothes to the nearest 100 g, and height was measured using a stretchless tape metre (an anthropometric rod) to a minimum of 0.5 cm. Body mass index (BMI) was calculated as weight in kilograms divided by the square of height in metres. BMI ≥ 30 kg/m 2 was considered as obese, 25 ≤ BMI ≤ 29.9 kg/m 2 as overweight, 18.5 ≤ BMI ≤ 24.9 kg/m 2 as normal weight and BMI < 18.5 kg/m 2 as underweight, based on World Health Organization criteria [10] .
Data about health insurance was obtained by asking "Are you covered by health insurance?"
Analysis
The data were analysed using SPSS, version 14. The statistical tests used in this study were chi-squared test, t-test and logistic regression. Logistic regression analysis was performed to assess the relationship between risk factors and presence of noncommunicable diseases; odds ratios (OR) and 95% CI are presented. A P-value ≤ 0.05 was considered statistically significant.
Results
Demographic data
A total of 1019 people aged 60 years and over were assessed. The mean age was 70 (SD 7) years (range 60-97 years).
Most subjects (55.8%) were between 65-74 years and 5.1% were over 85 years old. There were 604 (59.3%) male subjects and 415 (40.7%) females (Table 1) . Women had generally lower education levels (P < 0.001), were more likely to be single (unmarried, widowed, divorced or separated) (P < 0.001) and had higher unemployment levels (P < 0.001). One-quarter (25.0%) of subjects reported having no health insurance.
Chronic diseases
The most frequent self-reported noncommunicable diseases were cardiovascular disease (29.6%), digestive disorders (28.5%), hypertension (23.6%), type 2 diabetes mellitus (23.5%), arthritis (22.2%), kidney and urinary tract diseases (16.6%), fractures (16.2%) and lung diseases (12.8%) ( Table 2 ). The prevalence of stroke was 4.9% and cancer was 1.7%. Hypertension (P = 0.07), diabetes (P < 0.001) and psychiatric diseases (P < 0.001) were all more frequent in females than males, while lung diseases (P = 0.015) were more frequent in males.
Overall, 83.0% of subjects reported at least 1 diagnosed disease and 64% reported 2 or more chronic diseases. The mean number of diseases per person was 2.6 (SD 2.2). The mean numbers of diseases in women [2.7 (SD 2.3)] was significantly higher than in men [2.4 (SD 2.1)] (P < 0.001).
Cardiovascular risk factors
The frequencies of reported cardiovascular risk factors were overweight and obesity (42.8%), smoking (18.5%), lack of walking (67.0%), hypertension (23.6%) and type 2 diabetes mellitus (23.5%) ( Table 3) . Hypertension (P = 0.07), diabetes (P < 0.001), lack of activity (P < 0.001) and obesity (P < 0.001) were more common in females than males, while smoking was much more common in males (29.0%) than females (3.5%) (P < 0.001). Among smokers, the mean number of cigarettes smoked per day was 7.2 (SD 6.4).
In this study, 5.4% of people were obese, 38.7% overweight, 55.1% were normal weight, and < 1% were underweight (Table 5 ). There was a statistically significant difference by sex (P < 0.001), with the mean BMI in women [ Table 6 shows the distribution of cardiovascular disease risk factors in the 302 elderly people with cardiovascular disease. The results of age-adjusted and multiple logistic regression models of associations between risk factors and presence of cardiovascular disease (Table 7) showed that hypertension (OR 3.94, 95% CI: 2.87-5.40, P < 0.001) and diabetes mellitus (OR 1.83, 95% CI: 1.32-2.55, P < 0.001) were strongly associated with presence of cardiovascular disease, but sex, smoking, overweight and lack of activity were not.
Multiple logistic regression analysis
Discussion
Population ageing is a well recognized phenomenon in developed countries, but developing countries now are ageing much faster than industrialized countries. In 2008 313 million people in the world, 62% of those aged 60 years and over, lived in developing countries. Reduction in fertility rates, improvements in life expectancy, urbanization, access to better health care and rising income and educational levels have led to this dramatic increase in the ageing population. Noncommunicable diseases are now the major causes of death in the world [2] . As part of the effort to prevent and treat health problems in elderly people, we conducted a study to identify common chronic diseases of elderly people in the town of Amirkola in northern Islamic Republic of Iran. We found that 83.0% of people aged 60 years and older in Amirkola had at least 1 diagnosed chronic disease. This is similar to other studies of older people using self-report data, which found that the prevalences of at least 1 chronic disease in Turkey [6] , South Korea [11] and India [12] were 80%, 78% and 89% respectively. In a nationally representative study in the United States, the prevalence of at least 1 chronic disease in people aged 65 years and over was 82% [13] . In a study in Ireland, based on a pharmacy database, 86% of those aged 70 years and over had at least 1 chronic disease [14] . In our study in the Islamic Republic of Iran, 64% of the subjects had at least 2 chronic diseases, a result similar to that found in South Korea (47%) [11] , but lower than in a study in India (83%) [12] . Caution is needed when comparing the prevalence of chronic diseases between studies because of differences in the age groups studied and sociodemographic characteristics of subjects, differences in the racial and ethnic origins of the study populations and the rates of unreported illnesses. In particular the prevalence of diagnosed disease will depend on the availability and accessibility of health services in an area.
As in other studies [6, 11] women had a higher rate of reported morbidity than men in our study. This may be due to elderly women being more likely to be unemployed, widowed and inactive than men; women also tend to be more interested in their health and consequently seek more help for illness than men [6, 11, 14] . 
‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السابع‬ ‫املجلد‬ ‫عرش‬ ‫احلادي‬ ‫العدد‬
In this study the most common chronic disease was cardiovascular disease, found in 29.6% of the sample. A previous study in the Islamic Republic of Iran found that the prevalence of cardiovascular disease in the northern Gulf region was 14.7% overall (age range 25-64 years) and 28.4% in the oldest age group studied (55-64 years) [15] . In a study in Turkey, the prevalence of reported cardiovascular disease was 28.5% in people aged 65 years and over [6] . The prevalence of reported hypertension in Amirkola was 23.6%. This is much lower than in studies of people aged 60 years and over in Turkey (75.4%) [16] , Taiwan (60.4%) [17] and India (48%) [18] . In the United States National Health and Nutrition Examination Survey (NHANES) the prevalence of hypertension was 70.8% in people aged 65 years and over [19] . The lower prevalence of diagnosed hypertension in Amirkola may be explained by poorer access to health care and the lack of a hypertension screening programme. It could also be due to dietary factors.
The frequency of diagnosed type 2 diabetes mellitus in Amirkola was 23.5%. This is similar to the prevalence of diabetes mellitus in studies based on self-reports in Turkey (27%) [16] and South Korea (15%) [11] . The prevalence of diabetes in the age group 65 years and over was 13.7% in Australia [20] and 21% in the United States [19] , based on blood glucose measurement. Urbanization, physical inactivity, unhealthy diet and obesity have been implicated in the etiology of diabetes [21] .
Cancer was relatively infrequent in this sample of older people in Amirkola, which is possibly attributable to the risk of early death in this age group, leading to low prevalence, rather than low incidence, of cancer.
Overall 18.5% of participants in our study smoked (28.8% of men and 3.4% of women). The rate of smoking was 28% in Lebanon [22] , 20% in Turkey [16] and 61% in men in Korea [23] and 22% in men and 17% in women in Canada [24] . Since smoking is an important cause of chronic disease, education of the community about the adverse effects of smoking may help to reduce the occurrence of chronic diseases. Education should target all age groups, including older people.
In our study, 0.8% of elderly people were underweight and 44.1% were overweight or obese. This is lower than in the United States, where in the NHANES 70% of people aged 60 years and over were overweight or obese [25] . In contrast, in a national study in Turkey 49% of people aged 60-69 years and 38% of people aged 70 years and over were overweight or obese [26] . Our study had several limitations. First, Amirkola is a small town in the northern region and so we are not able to generalize these findings to the national population of the Islamic Republic of Iran. A related issue is that undiagnosed conditions would not have been captured by our data collection method. Finally, in a crosssectional study, the cause and effect relationship between risk factors and disease is difficult to assess. To resolve this problem, we are planning a cohort study of the entire older population of Amirkola.
Conclusion
This study provides a valuable insight into chronic diseases among older people in this part of northern Islamic Republic of Iran. Given the high prevalence of chronic diseases, especially cardiovascular diseases, a national policy on the health of older people is needed that includes a screening programme for hypertension and diabetes among older people. 
